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Inherited Pericentric
Inversion of a Group D (13-15) Chromosome
Pericentric inversions of autosomes have been reported infrequently in human subjects, and have been reviewed by Jacobs et al (1967) , Weitkamp et al (1969) , Crandal and Sparkes (1970) , and Wilson et al (1970) .
We report a family showing both a pericentric inversion and an unbalanced crossover segregation product from the inversion. The present family shows inheritance through two generations of a structurally abnormal D chromosome interpreted as a pericentric inversion. The carriers of inversion are phenotypically normal and show no increased frequency of congenital malformation or fetal loss. The propositus described below is the only known individual with an unbalanced crossover segregation product from the inversion.
Case Report
The pedigree of the family is shown in Fig. 1 . The propositus, a male infant (III.3), was the product ofa full term pregnancy bom to a gravida 3, para 2 25-year-old Received 15 January 1971. mother. The father was 27 years old and there were two older sibs. The mother, father, brother, and sister are all phenotypically normal. There was no family history of mental retardation or congenital malforma- The propositus weighed 2890 g at birth. He had some respiratory distress on the second day of life and radiographs revealed an over-inflated, hyperlucent left lung. Repeat radiological examination on the 7th day revealed equal expansion and aeration of both lungs.
The patient was first admitted to The Hospital for Sick Children at 5 weeks of age because of difficulty in breathing and diarrhoea. He weighed 4-2 kg, was 56 cm long, and lay in an opisthotonic position. He had an unusual looking round face with slight micrognathia and somewhat low set ears (Fig. 2) . There was pitting oedema of both feet. The heart, lungs, and abdomen appeared normal except for a small umbilical hernia. External genitalia were normal male and both testes were descended (Fig. 3) . The infant was treated for gastroenteritis and discharged after 20 days of hospitalization. Since then he has been hospitalized on 4 separate occasions for repeated attacks of pneumonia and respiratory distress.
He was last admitted in June 1969 at 9 months of age because of cardiac failure and severe respiratory distress. He weighed 7-5 kg (< 3rd centile). A loud pansystolic murmur was heard best in the 4th left intercostal space Let us consider a pair of D group chromosomes differentiated as ABCDEFGHI (Fig. 6A) , the centromere being between B and C. When the breaks are pericentric (between A and B, and E and F) and the middle piece inverted relative to the end pieces, it undergoes exchange unions with them and pericentric inversion results (Fig. 6B) (Fig. 6C ) produces 4 monocentric strands (Fig. 6D )-two are non-crossovers (one with and one without the inversion, and these are the strands of the tetrad not included in Fig. 6C ), one has a duplication for A and a deficiency for FGHI, the other has a deficiency for A and a duplication for FGHI. The gamete containing the strand which has a deficiency of A and a duplication of FGHI, when fertilized by a gamete containing normal member of D group chromosome could result into a chromosomal picture as shown by the propositus. We assume that I.1 or I.2 must be a carrier of Dinv chromosome as 11.1 and II.4 are carriers.
This family is the third reported example of a pericentric inversion of a group D chromosome. Cohen, Capraro, and Takagi (1967) , reported a case of a 38-year-old white female with secondary amenorrhoea and minimal stigmata of gonadal dysgenesis. Her karyotype was abnormal and was interpreted as a pericentric inversion involving an autosome of group D. On autoradiographic studies they concluded that the marker chromosome belonged to the late-replicating pair of the D group. The other members of the family, except for the father, could not be studied and hence the inheritance could not be established. Crandal and Sparkes (1970) reported a case of a 9-year-old boy with short stature and minimal speech defect. His karyotype was interpreted as a pericentric inversion of a group D chromosome which on autoradiographic studies was thought to be a No. 15 chromosome. Family studies demonstrated its presence in 8 other individuals, all of whom were phenotypically normal.
A presumptive inversion in a group D chromosome was reported in a clinically normal fatherdaughter pair by Chandra and Hungerford (1963) . In their case satellites were retained in the inverted chromosome. However, the aberrant chromosome described may be an example of increase in length of the short arm of an acrocentric chromosome; such variations in length of the short arm of a D group chromosome with no other detectable alteration of the karyotype are common (Court Brown et al, 1966; Lord and Cooke, 1967) .
The only report that offers information most pertinent to our family is that of Wilson et al (1970 (Thorburn and Johnson, 1966; Al-Aish et al, 1967; Hall, Fredga, and Svenningsen, 1967) .
Autoradiographic and fluorescence studies gave unequivocal results with regard to the G group chromosome involved, the missing chromosome being No. 21.
Case Report Family History. The child is the younger of two sibs born to nonconsanguineous parents. The father and mother were aged 25 and 22, respectively, at her birth. The parents and the brother are phenotypically normal and healthy. The mother had been taking an oral contraceptive at the time of conception.
The grandmother of the patient has two brothers who have emigrated to Canada. One of these is said to have a mongoloid child, the other also has a retarded child.
Case History. As a newborn baby the proposita was referred for cytological examination. Her birth weight was low and she showed a peculiar facies with small mandible, high palate, flexion deformity of the fingers, and a short trunk.
She was born at term after an uneventful pregnancy and normal delivery; birth weight was 2350 g and length 45 cm. After birth the child was slightly blue and her temperature fell below normal. She was given oxygen for the first few days and made a good recovery.
The child was found to have congenital dislocation of the hips and some signs of arthrogryphosis. She was transferred to Aurora Hospital at the age of 3 days.
Physical examination. The child was small and pale, with signs of general dysplasia. Some moderately
